2014 1 Vol.33 No. 1
January 2014 ROCK AND MINERAL ANALYSIS 1~11

© 0254-5357(2014) 01-00011

( ( ) 100083)

D MAER R PIHARIT Y, EERTKEREF G ERL
FRIBATAHE S £ AT L RIF T T RIIK AN A Ao i A5 5105
FTEGERTEFRTRKPRAEZTOARIAK. REZFTEZRRTRAEZAE
FIUEFEAL FHRAAL K FRALE AT RO REREE
FlekSRmi e =4, BRI MANBARE A LE. BRE KRG
BT RAAFFTEFRATELE, BNTA S RATFTLOEMNER, 1L
PR APARTER TRAEFTFT LMY FE; AMEE - RERRAHTE
ZATANF LRI VLN, LmE B R LA ISR E S 5 MR
AAREFAR & A2 T I Z 48 5 0 A B PR AR 638 B AT A A EARM P B Ak 69 3R 45 7 2 kA
Eit - PIRAERARALA ZHAS R TN U5 FEMFRE, LRARA S Z. LFRRIETE
A AR E MM A T AR P 3 A Fe a9t , A R E AR 1 ~ 10" ng/L RS Ao hAb £ A B £
IR R R IR E R A RIRAB LR AT A TR TR AG P 0T AAT A QIEF W KGR A
MR AR, R E J A A WL R P A AR B T AT B . AR T ik TF R HT 8 TR
IR A TR AT R T RF RS TR TS IR ERAEZBERRF B AL GH TR
A EFERERT G
DR AE BB K TSR
: P641; 0656 DA

( Antibiotics) (
. )

. 1928 “ 7 N
Alexander Fleming
Florey ~ Chain

o 1999 Daughton '
( PPCPs)
PPCPs -

12013 -07 - 17, 12013 -08 -08
— (1212011121171)
o E-mail: giyanjie. happy@ 163. com.

o E-mail: feiliu@ cugh. edu. cn.



2014
http: // www. ykes. ac. cn

1.2
1.2.1

- Hoa

1940

o 1. o Oluyege

1
Table 1  Type of antibiotics

G- N
( Penicilling)  ( ) 6
enicilins ~ N
(6 — APA)

( Cephalosporins) (7-ACA)

/
( Aminoglycosides) (

( N ) 12 ~16
( Macrolides)

( Tetracyclines)

( Chloramphenicols)

508

( Lincosamides)

( Sulfonamides)

( DNA) DNA
DNA

( Quinolones)




33

10%

1.2.2
o Sanderson ’ 226
( EC50)
20% 6%
( EC50 <0.1 mg/L) 44%
( EC50 <1 mg/L) 1/3
50% ( EC50 < 10
mg/L) o
10 =12
13
2
2.1
o Sim
1 8 4
. Fick
15
2.2

o Verlicchi 16
67% ~67% ~53% 52%  45% »
73
- Brown 17

5 4

6

2.3
8, Zhao 19 8

143

o i %

14 56.81 mg/kg
57.41%:; ( Hazard Quotient HQ)
14

(HQ
HQ <1 ) o
. N HQ
1 15.75.7.60.1.40 1.07
1
2.4



2014

http: // www. ykes. ac. cn

o Zheng
o Lalumera 2 2
3
246.3 pg/kg 578.8
pe/kge
Gao 3 6
3
3.1
( ELISA)
1971
Kumar #
0.10
pg/L 0.050 pg/L N
o Shelver »
15 <0.04 pg/L
ELISA
3.2 -
- ( GC - MS)
(EI)
o Sacher *

GC - MS N N N

3.3
(CE)

o

1 ~50 nL.. Wen o

( DLLME) - (CE) - ( DAD)
5
5 min 0.020 ~0.570 pg/mL.
( LIF) . ( ECD) . (MS) .
( MS/MS) * . Sudrez
( MWNTS) - (CE) -
10 mL
0.30 ~0.69 pg/Ls
3.4
( LC)
( FLD) . (UV) . ( DAD)
N pH
o Blackwell ™ -
0.35 pg/L.

0.25 wg/1.0.35 pg/Lo Xu ™ -
5
0.011 ~0.018 pg/Lo



33

( UPLC) . ( RRLC)
( UFLC)
- Herrera — Herrera 2
25
0.35~10.5 pg/Lo
( LC - MS) » LC —
MS
(Q) .
(IT) ( TOF)
(QqQ) . (Q -TOF)
(Q—"Trap)
( QqQ)
> QqQ
o Lopez — Serna
- ( UHPLC - MS/MS)
74
0.01 ~50 ng/L
- ( Q - TOF)
MS/MS
TOF -
MS
. Q- TOF 0qQ

34
o Le Fur -

- QTOF
2 - N
2 -(N- ) -
(Q - Trap)
(PS) .
(NL) .MRM 3D
(1/3 ) . N
o Gros % Q-
Trap 73 SRM
0.1 ~55 ng/Ls
4
2
2
1 ng/L
10° ng /L 10* ng/L
5
5.1



1 2014
http: // www. ykes. ac. cn

2 . o S
Table 2 Occurrence of antibiotics and their concentration in 1

groundwater of different countries
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Analysis of Antibiotics in Groundwater: A Review

QI Yanie LIU Fei'
( Beijing Key Laboratory of Water Resources and Environmental Engineering China University of Geosciences

( Beijing) Beijing 100083 China)

Abstract: Antibiotics as emerging organic pollutants which do harm to humans and the environment have aroused
widespread attention. The pollution status of antibiotics in groundwater has become a research hotspot. Antibiotics
in groundwater mainly derive from the antibiotic production industry medical and health departments animal
husbandry and aquaculture. The trace-evel antibiotics in groundwater increase bacterial resistance damage human
health by reducing immunity causing abnormal or allergic reaction carcinogenesis teratogenesis and mutagenesis.

There are various detection techniques for antibiotics in groundwater. For example enzyme linked immunosorbent
assay is usually applied to screen antibiotic contamination. However Gas Chromatography-Mass Spectrometry is
rarely used due to complicated processes. Capillary Chromatography detection technology has the advantages of low
sample consumption and low analysis cost but the poor reproducibility is its weakness. Liquid Chromatography has
been widely used among which Liquid Chromatography-Tandem Mass Spectrometry is the most commonly used
detection technique with high sensitivity low detection limit and high efficiency. Many studies have reported
occurrences of antibiotics in groundwater in many countries. The detected concentrations range from 1 to 10* ng/L,

and the detected types are mainly sulfonamides tetracyclines quinolones and macrolides antibiotics. Antibiotics in
groundwater systems undergo a series of migration and transformation behaviours such as adsorption hydrolysis

photolysis and biodegradation. The main research direction for the future including establishment of perfect
detection methods and pretreatment technologies comprehensive groundwater pollution investigation analysis of
antibiotics metabolites and its toxicity treatment of antibiotics contamination are also discussed in this paper.

Key words: groundwaters; antibiotics; detection technology; migration and transformation



